(b) 


(11) 


(i) 


(ai) 
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ptt) H(a) 
1 1 
ka ai ‘= his 
24 i Sa e en — a" = ss 
I ee a aaa a 
Fig. Q. 16(a) 
(1) For A <a/l2@y, sketch the Fourier transform of x(t) and ° 
y(t) 
yr Fo A </2a@y, determine a system that will recover x(t) 
from OF 


(3) For A< ml2@y, determine a system that will recover x(t) 
from y(t). i 

(4) What is the maximum value of A in relation to wy, for which 
x(t) can be recovered from either &, (more y @) . 


Using figure 16(a)(i) determine y (t) and sketch Y(a) if X(@) is 


given by figure 16 (a) (ii). Assume Os < O Xo) (4) 
w 
A) e gy E | r 
cos(q, t) Aa Sh Olt = s 


Figure 16(a) (i) 
Or 
(1)- Suppose that the signal e’”' is applied as the excitation to a 
linear, time-invariant system that has an impulse response 
h(t). By using the convolution integral, show that the 


Figure 16(a) (ii) 


resulting output is H(w) e/”, where H (a) = f meje F dr. 


(2) Assume that the system is characterized by a first-order 


differential equation ee rey xy) 
Vf x{t)=e/ for all ¢, then y(t) =H(@)e/™ for all TABY 
substituting into the differential equation, determine H (a). 


(8) 
Consider the signal y[n]. (7) 


sal 2 


Reith 


n 
(1) Finda signal ball such that Even {x [n]} =y [n] for n>0, and 
Odd (x [n]} =y [n] for n<0. 
(2) Suppose the Even {w[n]} = y [n] for all n. Also assume that 
w[n]=0 for n<0. Find win]. . 
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4 Question Paper Code : 80112 


SA B.E./BéFech. DEGREE EXAMINATIONS, APRIL/MAY 2019. 
CERT 2 Z Third Semester i 
Electronics and Communication Engineering 
EC 8352 — SIGNALS AND SYSTEMS 
(Common to Medical Electronics/B.E. Biomedical Engineering/Computer and 
Communication Engineering/Electronics and Telecommunication Engineering) 


(Regulation 2017) 


Time : Three hours Maximum : 100 marks 


Answer ALL questions. 
PART A — (10x 2=20 marks) 
ii, Find the even and odd part of the signal. 
X(t) 
1 


t 
2. Determine whether the given discrete time sequence is periodic or not. If the 


sequence Is periodic, find the fundamental period. x [n] = cos (=) cos (=) 


3. Find the Fourier series coefficients for the given signal. 
x(t) =[1 + cos (2x0) sin | 1074 4 E Ji 
; X ) 
4. Find the Laplace transform of the given signal. 
f(t) 1 
oO rR ; 
5. Check whether the given system is causal and stable. h(t)=(e)*' u(t+ 10). 
6. State Dirichlet’s condition for Region of convergence. è 
Jg: Define Sampling theorem. 
8. Write the relationship between DTFT and Z-transform. 
9. Determine the Z-transforms of the following two signals. Note that the 


Z—transforms for both have the same algebraic expression and differ only in 


the ROC. x, [n]= (=) u[n] and x, [n]= {5} u[-n-1]. 


10. Find the initial and final values of the function; -Xi(z) =——_=__ 


| -0.252 
PART B — (5 x 13 = 65 marks) 
11. (a) G) Draw the waveforms represented by the following step functions, 

—> h (t) = 2u > fo(t) = 2u — 2) 

>fe =A) h(t) > f) =f t) -f (t). (5) 
(i) Determine the energy and power of the given signal x(t) =t oe AS) 
(iii) Check whether the given system is linear or not y(t) = x? (ae (4) 

i Or ; 
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(i) A continuous time signal x(t) is shown in figure below, Sketch and 
label each of the following signals. 


x(t-2),x(2+8), (22), and x (-t+1). (4) 
x 
= 
BS 
Ao a A 
(ii) Determine the energy and power of the given signal, (4) 


at 
: m)=cos|—n}. 
x[n]=cos| = 


(iii) Check whether the given system is Linear/nonlinear, Time 
Variant /Time Invariant, Causal/Non-causal y[n]= x [n]-x[n-1]. 

(5) 

Find the Fourier transform of each of the following signals and sketch the 
magnitude and phase as a function of frequency, including both positive 


and negative frequencies (13) 
O ô(t-5) 
(i) e u(t) areal, positive. 
Or x 5 , 
(i) | Determine the Fourier Series representation of the given full wave 


rectifier. (8) 
x(t) 


1 


-2m -n 0 eT 20 3a t 
—> | T |<—. 
(ii) List the properties of Laplace transform and write its ROC. (5) 
G) Consider the cascade interconnection of three stage causal LTI 
system with impulse response h [n], h, [n] and h, [n] as shown in 
figure below. The impulse response h,|[n]=u[n]—u[n-2]. The 
overall impulse response h [n] is given in the figure below. 


x [n] > [bila] > bz a > y[n] 
11 


h[n] 


ee se cae n 
Find the impulse response h,[n] and the response y [n] of the 
overall system to the input x [n]=6d[n]- 6 [n -1]. (9) 
Gi) Let h(t) be a triangular pulse and let x(t) be the impulse train. 
Determine and sketch y(t) for the following values of T. (4) 

(Dol =4 D 2) aaa) Tea 


i h(t) Aminn. 
a @ 4 t ai | Ji je 
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(i) Find the convolution between x[n] and A[n], where 


x[n]=(a)" uin]; 0<a@<1 and h[n]=u [n]. (6) 
Gi) Find the convolution of x(t) and h(t) (7) 
2 PE (4 forO<t<2 
x(t) J fer : and h(t) = 4 ie a; 
0; otherwise (0; otherwise 


(i) Find the inverse Laplace transform of | 
jens) >= il, (4) 
G) Consider the LTI system with impulse response h[n]=(a)" u [n]; 


la|<l and x[n]=(£)" u [n]; | l<1. Find the response of the LTI 
system. l (9) 

Or 
G) Consider a discrete-time LTI system with impulse response 


hjn] = B u[n]. Use Fourier transform to determine the response 


of the system to the input x[n]= =] u[n]. (6) 
Gi) A difference equation of the system is given as, 
y(n)— y(n —1)+ 7) (n—2)=x(n)+ ra (n—1)- auln —2). 


Determine the transfer function of the inverse system. Check 


whether the inverse system is causal and stable. (7) 
Gi) Find the inverse Z-transform of 
IEE 1 
Bi oe are tel Dt a (8) 
1+(3/4)z7 +(1/8)z 2 


Gi) Compute discrete-time Fourier Transform of x(n)=a" for 
O<n<N-1. (5) 

Or 
(G) . Determine the Z-transform and ROC of the given sequence. (5) 


x [n] = 5 u[n] - Gl u(-n-1). 


(ii) Obtain the direct form I and direct form II realizations of the LTI 
system. : (8) 


y(n) =- y(n—1)+ = y (n - 2) + y(n —3)+x(n)+ 8x(n-1)4 Qx(n — 2). 
PART C — (1 x 15 = 15 marks) 
(i) A system in which the sampling signal p(t) is an impulse train 


with alternating sign is given in the figure 16(a). The Fourier 
transform x(w) of the input signal are x(t) and the Fourier 


transform H (w) as indicated in the figure 16. (11) 
pit) 
Xiw) 
1 
3 80112 
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15. (a) Let y[nJ=<x[n}*h[n] 


where xin] -(Y4)" u[n] and 


Reg No:[ | [| Tt TT TIT I | 


hi} un] ; 
VY, Question Paper Code : 25073 
Find y(z) by using the convolution property of z-transform and find 


y[n] by taking the inverse transform of y(z) using the partial fraction 
expansion method. . B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2018. 


Or Third Semester 


(b) A causal DT LTI system is described by the difference equation : : ae ae 
Electronics and Communication Engineering 


TIR 1 - 
yin-2] —— y[n =1]+—y[n] = xin] j 
) 10 10 ; EC 8352 — SIGNALS AND SYSTEMS 


Determine the system function H(z). Also plot the pole-zero plot and 


determine whether the system is stable. (Common to : Electronics and Telecommunication Engineering/ Medical Electronics/ 


Biomedical Engineering/ Computer and Conimunication Engineering) 


PART C — (1 x 15 = 15 marks) j EAE 
egulation 


16. (a) Given the impulse response of a discrete time LTI system 


3 Time : Three hours Maximum : 100 marks 
we -|-2 AERA Jum © | Answer ALL questi 
nswer questions. 


(i) Find the system function H(z) of the system 
x, F : A A PART A — (10 x 2 = 20 k 
Gi) Find the difference equation representation of the system to ESE) 


(iii) Find the step response of the system. r L. Give the mathematical and graphical representations of a discrete time ramp 
sequence. 
Or 
(b) The input output relationship of a discrete time system is given by 2. Evaluate the following integral 
1_Wvin—-We=xtnl. Fi f 
yin] y, y[n-1]=x[n]. Find the response y[n] if the Fourier transform | (24? +3) S(t) dt. 
1 z] 


of the input x[n] is given as X (e”)= 


1-Yew l 


Bo State Dirichlet’s conditions. 


4. If X(jQ) is the Fourier transform of the signal x(t), what is the Fourier 
transform of the signal x(3¢) in terms of X(jQ)? 


5. Ifthe system function H ()=4-— Re(s)>—2, find the impulse response 
s+ . 
h(t). : ’ i ie , 
6. Two systems with impulse response A(t) = e” u(t) and h,(t)=d(t-1) are 
connected in series. What is the overall impulse response h(t) of the system? 
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A continuous time signal x(t) has the following real Fourier transform : 
3 1,|Q|s<10z- 
XQ) = i Ae 
f 0, otherwise 
Is x(t) band limited? If so, find the Nyquist rate: - 


The: DTFT .of a ‘discrete time signal x(n) is given Be 
X(e”)=207" +3+4e™ -2e . Find the time domain signal x(n). 


The input x(n) and output y(n) of a discrete time LTI system is given as 
x (n)={1, 2, 3, 4} and y(n)={0, 1, 2, 3, 4}. Find the impulse response h(n). 
1 


Given the system function H(z)= . Find the difference equation 


x 
| z?” +2z*+4 
representation of the system. 

PART B — (5 x 13 = 65 marks) 


(a) A discrete time signal x(n) is shown below : 


x Cn 3. 


Plot the following signals : 


© xihn-3J (2) 

Gi) x[n+1] (2) 

Gii) x[-n] (2) 

(iv) x[-n+l] - (2) 

(v) x[2n] (2) 

(vi) x [-2n+1]. (3) 
_ Or 


(b) A continuous time system has the input-output relation given by 
y(t)stx @-1) i 
Determine whether the system is 


G) Linear - (3) 
Gi) Time-invariant `. : | (3). 
Gii) Stable : (3) 
(iv) Memoryless a (2), 
(v) Causal. . ; (2) 
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12) 


13. 


14. 


(a) 


(b) 


(a) 


(b) 


(a) 


(b) 


Find the Fourier transform of x(t)=e ll ; a>0 and sketch its 
corresponding magnitude spectrum. : 

Or 
Find the Laplace transform of x(t)= ell , a>O and its associated ROC 


and indicate whether the Fourier transform X (JQ) exists. 


Find the output y(t) of the system 


ml 
5+2 


H(s)= Re {s}> —2 


for the input x(t) =e u(t). 


Or 
A causal LTI system satisfies the linear differential equation 


ag 


d ees 
ae? en alee w) ey) 


(i) Find the frequency response H (JQ) of the system. (6) 


--Gi) Find the output y(t) of the system for the input x(t)=e™ u(t). (1) 


Let X (e”) be the Fourier transform of the sequence x[n]. Determine in 
terms of x[n] the sequence corresponding to the following transforms 


using the properties of DTFT. Also prove the properties used. 


aD) Ro A a4 2 te ce 
Gi) X"(e) (3) 
(ii) ji xe) (3) 
Ww 
Gv) x (el) @X, (e) (4) 
20 
Or 


Derive the z-transform of the following sequence 


x[n] =sin (w n) u[n] 
Also specify its ROC. 
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B.E./B.Tech. DEGREE EXAMINATIONS, NOVEMBER/DECEMBER 2019 
Third Semester 
Electronics and Communication Engineering 
EC 8352 — SIGNALS AND SYSTEMS 
(Common to Medical Electronics/Biomedical Engineering/Computer and 
Communication Engineering/Electronics and Telecommunication Engineering) 
(Regulations — 2017) 


Time : Three Hours Maximum : 100 Marks 


Answer ALL questions 
PART-A (10x2=20 Marks) 
L. Determine whether the signal x(t) = sin ./9t is periodic or not. 
2. Give an example for deterministic and random signals. : 


3. State Gibbs Phenomenon. 


4. Find the Fourier series coefficients of the signal x(t) =1+ sin5t ‘ 


5. Two systems with impulse responses h,(t) = e* u(t) and h,(t) = u(t — 1) are 
connected in parallel. What is the overall impulse response h(t) of the system ? 


6. The input — output relationship of a system is given by 
g moon 3 WV 4 +2y= = ox 
dt2 ET dt 
Find the system function H(s) of the system. 


7. Find the Nyaut eats of the signal x(t) = cos 200xt + sin 400zt. 


8. Find the z-transform and its associated ROC for the signal 
x[n] = 6{n + 1] + 28 [n] — 3 ô [n— 2]. 


9. Convolve the following signals 
x{n] = tp 2, 3} hin] = {1, 2} 


10. Determine whether the following system is a recursive system and justify your 
answer y[n] = 2x[n] + 8x[n — 1] — 2x[n — 2]. 
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PART-B (5x13=65 Marks) 


Zz 


b) Given the z a transform of a sequence x[n] as X(z) = 


11, a) Plot the following signals, given x[n] : 


i) x[n] = {1, 2,1, 2,1, 2, 1} . . | . . | . (2) f Find the z — transform of the following signals in terms of X(z) using properties 
ii) x[n ~ 1] . . (2) - of z — transform. 
ii) x[2n] a : 8) ) at (a 
a TE i | ii) x[-n] 3) 
iv) x[n/ 2] a as . (2) iii) a” x[n] (8) 
v» [9] i (2) iv) nxin] , (4) | 
vi) x[-% - 1] o mn 8) 15. a) Convolve the following signals x[n] =o” u[n] hfn] =ufn - 1). smee oea | 
(OR) | g — (OR) 

b) Determine whether the following system is Linear, Time Invariant, Causal, | b) Consider a DT LTI system whose Sia a ea : 
Memoryless and Stable. | Hoe |z| > 0.5. ! 
yin] = nx[n] 2-05 : 

3 f Find the st f the system. | 
12. a) Find the Fourier transform of the signal x(t) = e!'!, œ > 0 and plot its spectrum, yo ee 
| a PART—C (1x15=15 Marks) 

» aah toe Possible ROC's for the function X() given below. Also find x(t) in E E a A E E l 
CACH- CASE, m | : is : feedback system. . 

X(s) = —— 2 . a ' 
(s +2) (s +4) . l ae l suc + xo 
13. a) Convolve the following signals x(t) = u(t) h(t) = u(t) — u(t — 2). l j + 
(OR) l . A r(t) 
b) An LTI system which is initially at rest is described by the differential equation ir ing | 
d?y dy dx | ; ; 
) +B 4 Oy = 48x. 
de dt COUT 


Find the system function H(s) and the impulse response h(t). 


14. a) Find the DTFT of the rectangular pulse sequence shown below and Aso ` ya) © 


plot the spectrum. 


x[n] 


-6 -5 —4 —3 -2 -1 0 123 456 7 n `. 
as . : ' Find the frequency response H(e*) and the impulse response h(n) of the system. 


(OR) n ; Sketch the magnitude response | H(&°®) | for the system. 
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15. (a) (i) Realise the following system in cascade form 


a (1 ral + f(1 the 
Gi) Convolve x(n) = {1, 1, 0, 1, 1} 
T 
h(n) = {1,-2,-3, 4} 
T 
OR 


(b) A system is governed by a linear constant coefficient difference equation 
y(n) = 0.7 y(n- 1)-0.1 y(n- 2) + 2x (n) — x(n- 2) 


Find the output response of the system y(n) for an input x(n) = u(n) 


8. Find the final value of the given signal 


1 
T4221 +37? 
9, From discrete convolution sum, find the step response in terms of h(n). 


X(z)= 


10. Define the non recursive system. 


PART - B (5 x 16 = 80 Marks) 


11. (a) G) Find whether the following signals are periodic or aperiodic. If periodic 
find the fundamental period and fundamental frequency ® 
xy(n) = sin Int + cos mt 


. nt nt 
x(n) = sin “3 0085” 


Gi) Find whether the following signals are power or energy signals. Determine 
power and energy of the signals. (8) 


a(t) = 5 cos (17m +f) +2sin (iom +3) 


g(n) = (0.5)" u (n) 
OR 
(b) Find whether the following systems are time variant or fixed. Also Tind whether 
the systems are linear or nonlinear 


3. 2, 
PO gO 5 Bo aay (8) 
y(n) = an? x (n) + bn x (n-2) @) 


12. (a) Obtain the Fourier series coefficients & Plot the spectrum for the given 
waveform (16) 
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Time : Three Hours 
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B.E/B,Tech. DEGREE EXAMINATION, MAY/JUNE 2016 4 j 
Third Semester 
Electronics and Communication Engineering 
EC 6303- SIGNALS AND SYSTEMS 
(Common to Biomedical Engineering and Medical Electronics Engineering) 
(Regulations 2013) 


Maximum : 100 Marks 


Answer ALL questions. 
PART - A (10 x 2 = 20 Marks) 


Sketch the following signals : 


tti 
realt); 5 ramp (0.1t) 


Given g(n) = 20-2", Write out and simplify the functions 
© -n Gi) ft + 4) 
What is the inverse Fourier transform of 


@ (i) Sf- fy) 
Give the Laplace Transform of x(t) = 3e- u(t) — 2e u(t) with ROC. 


ant 
"d 


Find whether the following system whose impulse response is given is causal and 
stable h(t) = e% u(t- 1). 
Realize the block diagram representing the system H(s) ==> - 

i 8 


Write the conditions for existence of DTFT. 


1 57282 


Gi) From basic formula, determine the Fourier transform of the given signals. 


Obtain the magnitude and phase spectra of the given signals. 6+5 
teut),  a>0 
eal, a>0 

Gi) State and prove Rayleigh’s energy theorem. © 


(i) Using graphical convolution, find the response of the system whose 
impulse response is é (8) 
h(t) = euft) 


A, for0<t<2 
0, otherwise 


Gi) Realize the following is indirect form II. (8) 


dyt) Py | dy(t x(t) 0 
DO, O, 1 WED, ayp s Ds a+ TH 


for an input x(t) -| 


OR 
(i) An LTI system is defined by the differential equation (iv) 


Pyt dy(t) 
fg BO + sy -5x) 
Find the response of the system y(t) for an input x(t) = u (0, if the initial 


2O =2. 


conditions are y(0) = 1; “ge 


(ii) Determine frequency response and impulse response for the system 
described by the following differential equation. ‘Assume zero initial 


conditions. h @ 
dy() 
BO. ayy =x 
G) State and prove sampling theorem. (10) 
Gi) What is aliasing ? Explain the steps to be taken to avoid aliasing. (Q) 
OR 
State and prove the following théorems : 
(i) Convolution theorem of DTET @) 
(ii) Initial value theorem of z-transform (8) 
“3 57282 
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Question Paper Code: 71726 


B.E./B.Tech. DEGREE EXAMINATION, APRIL/MAY 2017. 
Third Semester 
Electronics and Communication Engineering 
EC 6303 — SIGNALS AND SYSTEMS 
(Common to Biomedical Engineering and Medical Electronics Engineering) 


(Regulations. 2013) 


Time : Three hours l i Maximum : 100 marks 


10. 


(Codes/Tables/Charts to be permitted if any, may be indicated) 
Answer ALL questions. 
PARTA 2a (10 x 2 = 20 marks) 
Find the summation x(n) = >} 5(n-1) sin 2n. 
n=% 

Define a linear system. 
What is the condition for the existence of Fourier series for a Hina 
State Parseval’s theorem for a continuous time aperiodic signal. 
Give the expression for convolution hiert 
Given h (t), what is the step response of a CT LTI system. 
What is the z transform of a unit step sequence. 
Find x(œ%) of -the signal for with the z-transform is given by 


X(2) = z+1 


3(z-1)(z+0.9) ` 


What is the necessary and sufficient condition on impulse response for stability 
of a casual LTI system? 


What is the difference between recursive and nonrecursive systems? 


11. 


12. 


13. 


(a) 


b) 


(a) 


(b) 


(a) 


(b) 
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PART B — (5 x 13 = 65 marks) 


G): Find out whether the following signals are periodic or not. If 
periodic find the period x(t) = 2cos(10t + 1) — sin(4t — 1) 
x(n) = cos(0.1 m). 


(ii) Find out whether the following signals are energy or power signal 
or neither power nor energy. Determine power or energy as the case 
` may be for the signal x(t) = u(t) + 5u(t — 1) — 2u(t - 2). 


Or 


Determine the properties viz linearity, causality, time invariance and 
dynamicity of the given systems 


dy 


yt) = <2 oe dt 


+ y(t) = x(t) 


y(n) = 2 (n?) + x(n) 


y(n) = logio x(n). 


Obtain the Fourier co-efficient and write the quadrature form of a fully 
rectified sine wave. 


Or 


Determine the inverse- Laplace Transform of the following 


eae 
Be NeT A) 
x 257 +10s+7 
Gi) to- 
(s+1)(s° +88 + 2) 
A causal LTI system having a frequency response H(jQ)= oe z is 


producing an output y(t) =O) e“u(t) for a particular input x(t). 


' Determine x(t). 


Or 


s(s + 2) 


Realize the given s atem in parallel form H (9) SSS 
> ee (s) s? +857 +19s +12 
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14. 


15. 


16. 


(a) 


(b) 


(a) 


(b). 


(a), 


(b) 


State and prove Sampling theorem. 

Or 
State and prove.the following properties of DTFT 
(i) Differentiation in frequency 


(ii) Convolution in frequency domain. 


Perform convolution to find the response of the systems h(n) and h,(n) 
for the input sequences x,(n) and x,(n) respectively. 
(i) xiin) = {1, =k, 2; 3} h(n) = i) =e 3, —1} 
(ii) Xo (n) = {1 2, 3, 2} hy (n) = iL 2,2} ° 

Or 
For a causal LTI system the input x(n) and output y(n) are related 
through a difference equation y(n) -2y -1) -Ż y(n — 2) = x(n) : 


Determine the frequency response H (e”) and the impulse response h(n) 


-of the system. 


PART C — (1 x 15 = 15 marks) 


Using Laplace Transform determine the response of the system described 
PHD 5 AO), gy HO 
dt? dt dt 


by the Sauen ‘with initial conditions 


dy(t) 


KOs 0; 
dt lizo 


=] oF the input’ x(t) =g Pn) 
Or 


Determine the steady state response for the system with impulse 
response h(n) =[j 0.5)” for an input x(n) = cos(æn)u(n). 
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B.E./B.Tech. DEGREE EXAMINATION, APRIL /MAY 2018 
Third Semester 
Electronics and Communication Engineering 
EC 6303 — SIGNALS AND SYSTEMS 
(Common to Biomedical Engineering/Medical Electronics) 
(Regulations 2013) 


Time : Three Hours Maximum : 100 Marks 
Answer ALL questions 
PART-A (10x2=20 Marks) 


1. Represent the following signal in terms of the unit step function. 


x (t) 


> 


0 3 t 


2. What is a random signal ? Give an example. 

3. Find the Fourier series representation of the signal x(t) = cost : 

4, Give Parseval’s relation for continuous time Fourier transform. 

5. Given the input x (t) = u (t) and h (t) =ô (t — 1). Find the response y (t). 


6. Given X(s) = — ROC : Re {s} > — 2. Find x (t). 
S 


7. Find the Nyquist rate for the signal x (t) = 1 + cos 10 xt, in Hz. 
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8. Find the Inverse DTFT of X (el ) = 2 ei + 1-20-70, 


9. Draw the block diagram representation of the system given its input output 


relationship 


4 
y(n] = J h(k) x(n -k). 
k=0 
10. Convolve the following signals 


x [n] = {1, 2, —2} and h [n] = {1, 2, 2}. 


PART- B (5x13=65 Marks) 


11. a) i) How the unit impulse function 6 (t), unit step function u (t) and ramp function 
r (t) can be related ? Also give the Mathematical representation and graphical 


representation of the above three functions. 


ii) Determine whether the following signals is periodic. Ifa signal is periodic, 


determine its fundamental period. 


T . 7 

x(t) =cos—t+sin—t 

a) x(t) 3 ri 
b) xin E 
[n] P 


(OR) 
b) Determine whether the system y [n] = 2x (n — 2) is memoryless, causal, 
linear, time invariant, invertible and stable. Justify your answers. 
12. a) Find the Fourier series representation for the signal 


x (t) = 2 + cos 4t + sin 6t and plot its magnitude and phase spectrum. 
(OR) 


b) State and prove any three properties of continuous Time Fourier Transform. 


13. a) Given the differential equation representation of a continuous time system. 


<v(t) +2y (t) = x(t) 


Find the response y(t) for the input x (t) = e—3t y(t) using Laplace transform. 


(OR) 
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14. a) 


b) 


15. a) 


b) 


A continuous time LTI system is represented by the following differential 


equation. 
d’? d =2 
TFT + 2y(t) = 2x) 


Determine the impulse response of the system using Fourier transform. 


Find the Z- transform of the sequence 
x [n] = a? u [n] + b” u [-n - 1]. Considering the two conditions a > b anda < b. 


(OR) 


If X (ee ) is the DTFT of x [n]. Find the DTFT of (n — 1)? x [n] in terms of 
X (&®) using DTFT properties. 


Convolve the following sequences 
x [n] = a" u [n], a<1 


h [n] = u [n] 
(OR) 


The system function H(z) is given by H(z) = ROC:|zi>\ . 


— ae 
(2—¥%(z-%) 


Determine the step response of the system. 


PART — C (1x15=15 Marks) 


16. a) State and explain sampling theorem with necessary equations and 


illustrations. 
(OR) 


b) A discrete time system is both linear and time invariant. The output 


produced by this system for an impulse input is {1, 2, 3}. 
Find the output of this for the following inputs and justify your answer : 


i) §{n-2] (5) 
ii) 8 [n] — 25 [n — 1] (5) 
iii) {1, 2, 3}. ; (5) 


15. 


16. 


(a) 


(b) 


(a) 


(b) 


Access 3,000+ Study Materials for Semester Exams via STUCOR App 


(8) x[nJ=u(-n) 
(4) xhn]=a”ul-n). 
Gi) Verify the convolution property of Z-transform. (5) 
A causal DT LTI system is described by 
3 1 : 
y(n) - pe -1)+ 3 y(n - 2)= x(n). Where x(n) and y(n) are the input 
and output of the system respectively. (13) 


(i) Determine the system function H(z) 


(ii) Find the impulse response h(n) of the system. 


Or 

(i) Find the convolution sum of the given sequences using Z-transform 

x{n]=[1, 1,1, 1] and A[n]=[1, 1, 1). (6) 
(ii) A recursive DT LTI system function H(z) is given by 

: 2(32 —4 4 
Hej- 824) ROC: da Zio: 
[e-Fle~s) 
oa ie 
Determine whether the system is causal or not. (7) 


PART C — (1 x 15 = 15 marks) 


A unit step input applied to an LTI system at rest results in the response 
1 1 
t)==tult)-— (1 -e™ ult 
y(t) == tule) ral e hult) 


Determine the following 

(i) Transfer function of the system 

Gi) Impulse response of the system 

Gii) Response of the system to x(t)= 2 cos(10t)u(t) 

Use Laplace transform analysis. : (15) 
Or 


Find the output response of a recursive DT system described by the 


following difference equation y[n]- = yln-1]+ > yln-2]= xin], the initial, 


conditions are y|- 1]= 0, yl- 2]=1 and the input x[n] is sl- . Use 
Z-transform analysis. (15) 
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i (Regulation 2013) 


(Also common to : PTEC 6303 — Signals and Systems for B.E. (Part-Time) — Second 
Semester — Electronics and Communication Engineering Regulation 2014) 


Time : Three hours Maximum : 100 marks 


Answer ALL questions. 
: PART A — (10 x 2 = 20 marks) 
1. Sketch the signal x(t) = d(t -t)). 
2, Find whether the described as system y|n]:x=nx|n] y(n)=nx(n) is time 
invariant or not. 
3. State the importance of Fourier series. 
4. Find Laplace transform for the signal x(t)= e u(t), a>0. 
5. Find the system function for the given LTI differential equation. 
dy(t) ; dxlt) 


pe 2y(t) = x(t) a 


6. Show that x(t)* Slt -t,)=xlt-to). 
7. State the condition for baseband sampling. 
8. State the frequency shifting theorem of DTFT. 


9. Write down the expression of convolution sum operation of two signals x, [e] 
and x[n]. 


10. Define recursive and non recursive system. 


nle 


bel 


11. (a) 
(b) 
12. (a) 
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PART B — (5 x 13 = 65 marks) 


(i) A continuous time signal x(t) is shown below. Sketch and label 


each of the following signals. (8) 
x(t) 

3 

A 

1 

aed tee. oa) Ae t 
(a) x-2) 
(2) x(2t) 
(8) x(t/2) 
(4) x(-t). ns 
Gi) Determine whether or not each of the following signal is periodic. 

If periodic find its fundamental period. (5) 


a) x(t)= sin{ 22): 
(2) x|n|= cos - z) ' 
Or 


A system has the input output relation given by y[n] = x[n]+n x[n +1]. 
Determine whether or not the given system is (i) Causal (ii) Static 


(iii) Time invariant (iv) Linear (v) Stable. (13) 
Consider the periodic square wave x(t) shown below. (13) 
x (t) 
A 
t 
-To -To/2 0 To/2 To 2To 


Determine the complex exponential Fourier series of x(t). 


Or 


2 52908 
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13. 


14. 


(b) 


(a) 


(b) 


(a) 


(b) 


@ 


Gi) 


Find the Fourier transform of the given signal x(t) = e"*u(- t), 


a>o. (5) 
Find the inverse Laplace transform of the following x (s). (8) 
s 
ay Xís)= TE Re(s)>0 
-1 
(2) X\s)= in Re(s)> -1 
l ) (s + 2) +4 l ) 


Evaluate y(t)= x(t) * h(t), by analytical method where x(t) and h(t) are 
shown in figure below. (13) 


Or 
(i) Consider a continuous time LTI system described by 
ou) ) 2 v(t)= x(t). Using Poi transform, find the output y(t) 
for the given input signal x(t )= cult). (5) 
Gi) The output y(t) of a continuous time LTI system is found to be 
2e*u(t) when the input x(t) is u(t). Determine the impulse 
response h(t) of the system. (8) 
State and prove the following properties of DTFT. (13) 
(i) Linearity. 
(ii) Time shifting. 
(iii) Frequency shifting. 
(iv) Complex Conjugation. 
(v) Time reversal. 
Or 
G) Find the z-transform and associated ROC for each of the following 


sequences (8) 
(a) x{n]= 5(n- 1) 
(2) x[nj=u(n-n) 
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B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2016. 
Third Semester 


` Electronics and Communication Engineering 
EC 6303 — SIGNALS AND SYSTEMS 
(Common to Biomedical Engineering and Medical Electronics Engineering) 


(Regulations 2013) 


Time : Three hours Maximum : 100 marks 


Answer ALL questions. 


PART A — (10 x 2 = 20 marks) 


Give the mathematical and graphical representation of a continuous time and 
discrete time unit inipulse functions. 


State the difference between causal and non causal system. 


Find the Fourier series representation of the signal x(t) sosem and < 
determine the Fourier series coefficients. 

Find the Laplace transform of x(t)=e"“u(t). 

Convolve the following signals u(t—1) and d(¢-1). 

Given H ()=- a r Š . Find the differential equation representation of the 


s“+2s+1 


system. 
Find the Nyquist rate of the signal x(żt)= sin 2007 t- cos1007t 


Find the Z-transform of the signal and its associated ROC x{n]= p, Si 3, 0, a 


10. 


Lik 


12. 


13. 
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Convolve the following sequences 
x[n]= {1, 2,3} 
h[n]= (1, 1, 2}: 


Given the system function H(z)=2+3z71 + 42% - 


z“. Determine the impulse 


response h[n]. 


(a) 


(b) 


(a) 


(b) 


(a) 


(b) 


PART B — (5 x 13 =-65 marks) 


Determine whether the system is Linear, Time Invariant, Causal and 


| memorylesa IO=5 L fale) dz. 


2 


Or 
Sketch the following signals’ 
© u(-t+2) . 
(ii) ~=r(-t+8): 
(iii) 26[n + 2]+ 6[n]-26[n —1]+36[n - 3] 
(iv) uln +2] u[-n+3] ) 


where u(t), r(t), ó[n] u[n] represent continuous time unit step, 
continuous time ramp, discrete time impulse and discrete time step 
functions respectively. ` 


Find the Fourier transform of the signal x(t)= cos Qot u(t). 


Or 


State and prove the multiplication and convolution propert of Fourier 
transform. 


Convolve the following signals 
a(i) = euli) 
h(t) = u(t +3). 
Or 
a ees is described by the differential equation 
= a yy + oF y(t) + 89(t)= = Lal) + x(t). Find the transfer function and 


dt 
the output w y(t) for E slt). 
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14. 


15. 


16. 


(a) 


(b) 


(a) 


(b) 


(a) 


(b) 


(i) Discuss the effects of undersampling a signal using necessary 


diagrams. 7 (5) 
(ii) Find the Z-transform of x[n]=a *ufn]- b"’u[-n-1] and specify its 
ROC. ; ` (8) 

Or l 


(i) Give the relation between Discrete ‘ina: Fourier Transform (DTFT) 
and Z-transform. (5) 


(i) State and prove the time shifting property and time reversal 


property of Z-transform. - (8) 


Convolve the following signals 
x[n]= u[n]-uln -3] 
hin] = (0.5 ufn]: 


Or 


Determine whether the given system is stable by finding H(z) and 
plotting the pole-zero diagram 


y[n] = 2y[n —1]-0.8y[n — 2]+ x[n]+ 0.8x[n -1] . 
PART C — (1 x 15 = 15 marks) 


A causal system has input x[n] and output y[n]. Find the 


(i) System function H(z). . (4) 
(ii) Impulse Response h[n]}. (6) 
Gii) Frequency response H (e 2 ) . (5) 


| ee a T r 
x{n}= óln]+ z dln -1]-5ôln-2] 
h{n] = sfn] -Žan -1. 


o Or: l 
Find the Kehe Ta of a continuous time A using Laplace 


transform with Gena function H(s)= 


x(t) = e“u(t). 


m for an input 
(s+ ITE ra 
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15. a) i) Obtain the parallel realization of the system given by 


y(n) — 3y(n — 1) + 2 y(n — 2) = x(n). (6) 
ii) Determine the direct form II structure for the system given by difference equation 
1 1 
yin) =( 5 )y(n-1)-( 4 ya -2) +00) + (0-1), G 
(OR) 
b) Using the properties of inverse Z-transform solve : (5+5+3) 
az 


i) X@) =log(i+az™);|z|>|a| and X@)= ae ;|z| > lal 
l-az 


ii) Check whether the system function is causal or not 


1 1 
H(z) = —————- +t ; |z| > 2 
@) 1=(1/2)2° 1-22" ki 


e° 


>— 
Sy pets} 1. Check 


iii) Consider a system with impulse response H(s) = 
whether the system function is causal or not . 


PART — C (1x15=15 Marks) 


16. a) i) Consider the sequence x[n] whose Fourier transform X(e” ) is depicted for 


-T S$ © <T in the figure below. Determine whether or not, in the time domain, 
x[n] is periodic, real, even, and/or of finite energy. (6) 


k(e*) 


ii) What is the transfer function and the impulse response of low pass RC circuit? (5) 


iii) Find the necessary and sufficient condition on the impulse response h[n] 
such that for any input x[n], 


max{|x[n]} > max{ly[n}}, 
where y[n] = x[n]* h[n]. z (4) 
(OR) 
b) Analyze on recursive and non-recursive systems with an example. (15) 
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B.E/B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2017 
Third Semester 
Electronics and Communication Engineering 
EC6303 —- SIGNALS AND SYSTEMS 
(Common to : Medical Electronics , Biomedical Engineering) 


(Regulations 2013) 
Time : Three Hours Maximum : 100 Marks 
Answer ALL questions. 
PART —A (10x2=20 Marks) 


10. 


. Consider an LTI system with transfer function H(s) is given by H(s) = 


. Determine if the signal x[n] given below is periodic. If yes, give its fundamental 


period. If not, state why it is aperiodic. 


Xn] = sin( En +1) 


. Check whether the following system is Time Invariant/Time variant and also 


t 
causal/non causal ; Y(t) = x | 3 } 


. Find whether the following system with impulse response h(t) are stable or not. 


h(t) =t e*t u(t). 


. Find the Fourier transform of x(t) = e~®t u(t). 


. Will there be two different signals having same Laplace transform ? Give an 


example. How do you differentiate these two signals ? 


1 
Re(s)>3; determine h(t). (s +1) (s +3) 


. List the ROC properties of Laplace transform. 
. Find the Z transform of a sequence xin] = cos(n œT) uln]. 


. Write the condition for stability of a DT-LTI system with respect to the position of 


poles. 


Realize the difference equation yin] = x[n] — 3x[n — 1] in direct form I. 


50435 Download STUCQ@uwniawifor all sulqy@@iatiates & QP's 3 50435 


PART - B (5x13=65 Marks) b) i) Determine the Fourier transform for double exponential pulse whose function 
11. a) Find the whether the signal is an energy signal or power signal. is given by x(t) = e“ a>. Also draw its amplitude and phase spectra. (7) 
i) x(t) = et u(t). (5) 
ii) Draw the waveform for the signal x(t) = r(t) — 2r(t — 1) + r(t — 2). (4) ii) Obtain the inverse Laplace transform of the function (6) 
iii) For the given signal determine whether it is even, odd, or neither. (4) 1 
X(s) =-———~ , ROC: - 2<Re{s}<-1. 
a) X(t) - x(t) s +3s+2 


1 13. a) i) Using Laplace transform of x(t). Give the pole-zero plot and find ROC of 
the signal x(t). x(t) = ell for both b>0 and b<0. (6) 


ii) Find the condition for which Fourier transform exists for x(t). Find the Laplace 


transform of x(t) and its ROC. x(t) = e7@t u(t). (7) 
x[n] xin] (OR) 
1 
b) 1) Using graphical method, find the output sequence y[n] of the LTI system 
whose response h[n] is given and input x[n] is given as follows. 
i x[n] = {0.5, 2} ; h{n] = {1, 1, 1}. (6) 


4-3 -2 -10 1234 


=~ ae a ii) Find the response y(t) of an LTI system whose x(t) and h(t) are shown in 


fig. (Using convolution integral). (7) 
(OR) 
b) Determine whether the following system is Linear and Causal. a hi 
i) yin] = x[n]. x[n — 1] and y[n] = 3) [x[n — 1] + x[n] + x[n + 1]]. (5) 1 : 2 
ii) For x(t) indicate in figure sketch the following : (4+4) 
a) x(1—t) [u(t + 1)—u(t— 2)] 01 2 t -2 4. 0 1 t 


b) x(1- t) [u(t + 1) — u(2 - 3t)]. 


x(t) 
14. a) i) Find the Z transform and sketch the ROC of the following sequence 
x[n] = 2” u[n] + 3° u~n — 1). (7) 
ii) Consider an analog signal x(t) = 5 cos 200 rt. 


a) Determine the minimum sampling rate to avoid aliasing. 


12. a) i) Find the Fourier transform of a rectangular pulse with width T and b) Trsampling tate Pa=400 Hz. Whatia the DP signal attersamplng? (6) 
amplitude A. (7) (OR) 
ii) Determine the Fourier series coefficients of the following signal. (6) b) i) Determine unit step response of the LTI system defined by 

x(t) d2y/dt? + 5dy/dt + 6y(t) = dx/dt + x(t). (7) 

ii) Find the Inverse z-transform using partial fraction method. (6) 

2 -1 
a xeo = —— 86O yg 
STO -T2 -T1 T2 T t (1-0/4)z*)(1-(1/3)z ) 


(OR) 
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Question Paper Code : 20409 


B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2018. 


Third Semester 
Electronics and Communication Engineering 


| EC 6303 — SIGNALS AND SYSTEMS 


ka 


(Common to Biomedical Engineering/Medical Electronics) 


» 


(Regulations 2013) 


(Also Common to PTEC 6303 — Signals and Systems for B.E. (Part-Time) Second 
Semester Electronics and Communication Engineering Regulations —2014) 


Time: Three hours * Maximum : 100 marks 
Answer ALL questions. 
PART A — (10 x 2 = 20 marks) 


1. ‘Compute the average power and energy of the signal x(t)= r(t)- r(t -2), where 


Oia 


D2" 


2. Plot x(3-5t) for the signal x(t). (Give the sequence of transformation). 


3. Consider a periodic signal x(t) with fundamental frequency 27 and a, =1, 
G@i= G4" Gate, a; =a_,=1/3. Express x(t) in general Fourier 
series formula. ‘ 


4. State Dirichlet’s condition of Fourier transform. 


5. The impulse response hin] is given below. Check the system is stable/causal. 


ne] =| ubl. 


3 


2 
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The pole zero plot of the transfer function H(s) of a LTI system is given below. ete ie we (KE . x(t) >0 
(b) (i) #Aeontinuous time system is given by, y(t)= é 
py Pn x(t)+ x(t- 2); x(t)<0 


am a Check whether the system is Linear / Time variant/ Causal/Static. 
(7) 
(ii) Draw the waveform for the signal x(t) =r(t)-2r(t-1)+7r(¢-2). (3) 


(iii) Find whether the signal is periodic or not. (3) 


(a feb 
Stape ltl | 


x[n] =e 


Plot the ROC for the folloWing cases when: 
(a) The system is causal ` 
(b) The system is stable. 


1;[}<T, 


j 5 
o> 7, > 


12. (a) (G) Find Fourier transform of the signal x(t) = | 


- ae ie 4 j 2 aye .. 2 -9p ] i —{ 7 
Find the Z-transform of the signal. x|n]=cos(noT’) ufn]. Gage PE e a T et x(t) =e ult) + e“{cos3t) 


u(t). Wert i TO 
Pil DTFT of m PERI al] = B u(n). a) Or 
(b): © Using properties of Fourier transform find X(ja) and G( jo). 
Find x(00) if X(z) is given by k i r 
©  Blz-1) (e+ 0.9) i (1) x(t) aol u(t} a>0 (3) 
Consider the second order system function H (z) = KER Ir Ts O 8 (t) =2/ h a H). ; (3) 


[ash \(1-£22} OEI 
2 4 Gi) Find the Inverse Laplace transform of X(s) (7) 


implement the system in parallel form. - 
l (s) 3s” +88+6 


PART B — (5 x 13 = 65 marks)  (8+2)(6? +281) 


(a) G) Draw the | waveform ` for the signal j i ; P 
x(t) = u(t)+ r(¢)— 2r(t-1)+r(t-2)-u(t-2), where u(t) and r(t) are 13. (a) (i Find the convolution for the given signals. (7) 
unit step and ramp respectively. (8) 
(ii) Determine and sketch the even and odd part of the signal. - (8) X(t) h(t) 
XOY | : 
2 hy { 
t 
“2-1 021 
2t O 1 2 3 4 
Gii) A continuous time system is given-by y(t)= | x(t) dt . Check whether 
the system is Linear / Time variant’/ Causal/ Static. (7) 
Or 
2 20409 | 3 20409 
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Gi) Determine the exponential Fourier series representation for the full 
wave rectified sine wave shown in the figure and also plot the line 
spectrum. a (6) 


X(t) 


Or: 
(b) (G) Find cosine Fourier series of half wave rectified sine function. (8) 
X(t) 
-2m -mn O wT Mm 30 t 


(ii) Find the convolution between xin] and hln] , where xjn]=a" u|n]; 
0<a@<1 and Aln|=uln]: ; ak (5) 


14.. (a) (i) Consider the cascade interconnection of 3 causal LTI system. The 
impulse response h, h] = ufr] - uln - 2] s The overall response is given 
below. X[n]-> h,[n]> h,[n] hs [n] > yh]. 


hfn] 111 


O 123456 n 
Find .the’ 
(1) impulse response hfn] (4) 
(2) The response of the overall system to the input 
x(n] = 6[n|- d{n -1]. (4) 
4 20409 
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\ (b) 


15. (a) 


(ii) Let A(t) be a triangular pulse and let x(t) be the impulse train. 


G) 


Gi) 


(iii) 


G) 


Gi) 


Determine and sketch y(t) for the following value of T. 


GDY i W= 
(2) = 
(3) Te=1 
(4) T=3/2. 


Or 


(5) 


Using partial fraction method, find the inverse of Z-transform 


X(z)= z ‘Roc:a<|z|<—. 
(—az)(z-a)’ a 
Find the discrete time Fourier 


x(n) =-(0.5)" u(n)+2"u(-—n-1). 


Find the frequency response of the causal system. 


abe] ($ pln —1)-[2) nln —2)= (0+ (0-1). 


4 


Consider a continuous time LTI system, 


EH) WO 95(4)= 0) 


(1) Find the system function H(s). 

(2) Determine the mpake response hit) for 
(A) the system is causal 
(B) system is stable 
(C) system is neither causal or stable. 


` 


Realize the given system in direct form II 


P) aE) 7 DO, gyi) EO 4 Os a), 


dt? di? dt i We di 


Or 


(7) 


transform 


(3) 


(3) 


(3) 
(3) 


(7) 


20409 


16. 


(b) 


(a) 


(b) 
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G) Consider the system H(z) = Ga 
: 2+0.4)(z-0. 


ROC |z| = (0.4). (8) 


(1) Find the impulse response function of the system 
(2) Is DTFT exists for the system? if so, how? 
(3) Find the DTFT. 


(ii) Obtain the cascade form realization of the system described by the 
difference equation. 


y(n)—= y(n = 1)-Ż y(n -2)= x(n)+3x(n.-1)+ 2x(n - 2). (5) 


PART C — (1 x 15 = 15 marks), 


State and prove the properties of discrete Fourier transform. (15) 
Or 
Explain the following : 
i) Deterministic and random signals. (8) 
(ii) Base band sampling. (7) 
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Time : Three Hours Maximum : 100 Marks 


Answer ALL questions 


PART-A l (10x2=20 Marks) 


1. The graphical representation of a signal x(n) is given below . i | 


x(n) 


Represent x(n) in terms of impulse functions. 


E Determine whether the following signal x(t) = e* u(t), a > 0 is an energy signal 
or power signal. 


RES RMON N RA EELSE EUTRE 


"5. 


6. 


10. 


State initial value theorem of laplace transform. 


Given the pole zero diagram of a continuous time system. Determine whether 


the system is causal and stable.. 


Im(s) 


X 
-> 
Re(S) 
X E Zeis 


`- X- poles 


Given the differential equation representation of a continuous time system 
gf yt) _ dy(t) 
dt dt, 


+y(t) = 8x(t). Find the frequency response HGO). Ue 


Find the Nyquist rate for the signal x(t)= 1+ cos 200 nt + sin 500 nt. 


Find the z-transform of the sequence x[n] = 26(n+2) + 280) — 38m-1) + 48(m-3). 


Also specify its ROC. ` 


. Ifthe input x(n) has non-zero samples.in the range N..<n<N, and the impulse 


response h(n) has a range N 3 Sn < N; What is the range of the output response 
y(n) of an LTI system ? 


Ifthe frequency response H(e*) of a system is given by © ` 


. He) = Qer + Bei + 4+ 2e% + 86% | Determine the impulse response h(n) of 
the system. 
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4. 


PART- B (5x 13=65 Marks) 


11. a) i) Plot the signal, x(t) = 2u(t) - u(t — 3). (3) : 
ii) With relevant examples, explain how the continuous time signals are 
| classified based on their properties. 
(OR) 
b) i) Consider an LTI system with input x,(t) and output y,(t), Determine and 
sketch the response of the system for the input x,(t) shown in Figure 1. (5) 


x, (t) y(t) | 


i 
$ 
| # 

e f 7 
| jiss 7 Figure 1 

| | ii) Determine whether the system y(n) = 2x [n + 1] + 3is causal, memoryless, 

“| linear and time invariant. | (8) 
12. a) i) The spectrum XQ) of a signal x(t) is shown in Figure 2. Determine the 
| equivalent time domain signal x(t) and plot. | o (7) 
XG 
l 
; 2 
-2 2 Q 

. Figure 2 
| spe 
: ii) Find the Laplace transform of x(t) = e2 u(t) — e* u(t) and specify its 
E ROC. i (6) 
| | (OR) 
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b) i) Find the Fourier transform of the penodic signal x(t).= s S(t- ~nT,). (7) 


n=-0 


ii) Find tke inverse Laplace transform of X(s) = = a 
S+ 


ROC: Rete} 5-8 (6) 


OOE toma 


13. a) Compute the response of the system with impulse response h(t) = u(t + 2) for a 


the input. x(t) = =e u(t). (13) 
(OR) 
b) The transfer function of a continuous time LTI system is given by | 
n i 7 
H(s) = —-——-—.. i : l 
(s) s +3s+2 ip 
i) Determine the impulse response of the system. (4) 


ii) Find the differential equation representing the input-output relationship. (5) 


iii) Plot the ee Zero diagram and assess its stability. a (4) 


p4 a) The continuous time signal x(t) = 2 cos 150 xt + Ə sin 400 nt is sampled, 


using Q, = 200 x rad/sec. Sketch the spectrum of the sampled signal. Indicate 


whether aliasing occurs or not. (13) 
OR) 
b) i) State and prove Parseval’s relation for discrete aperiodic signal. (6) 


` : . n+l ` r 
ii) Find the z-transform of x(n) = (3 u(n +2) and also specify its ROC. (7) 


15. a) Given x(n) = (0.25)" u(n) and h(n) = {£ 2 j + 3(%) Jo Determine the 


response, y(n) of the system. (13) 
(OR) 


b) Given the difference equation representation of a system 
y(n) - 2 ¥(n -1)+ Zy — 2) = x(n). Find the Frequency response H(e*) and the 


impulse response h(n) of the system. . — (18) 
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PART—C | -© (1x15=15 Marks) 


16. a) A system is characterized by the difference equation. 
y(n) =— 0.2y(n — ) + 0.4y(n — 2) + x(n) = 0.25x(n — 1) + 0.5x(n — 2). Draw the 
direct form — I, direct form — II, cascade and parallel realization structures. (15) 


(OR) 


b) Find the Fourier series coefficients of the doa given in Figure 3. 
Kx) 


Figure 3 


< , Also plot the spectrum of the signal.. a ee n p (15) 


